Biomechanics of atherosclerotic plaque.
Atherosclerosis is the leading cause of death in the U.S. In balloon angioplasty, pressure is applied directly to atherosclerotic plaque to reopen the occluded blood vessel. The mechanical behavior of the plaque often determines the outcome of the angioplasty. Little information on the material properties of atherosclerotic plaque is available, yet the properties govern the plaque's behavior. Our discussion of the experimental testing and numerical analysis of plaque is directed toward summarizing the current knowledge of plaque material properties. Atherosclerotic plaque exhibits a wide range of behaviors consistent with the variability in the underlying composition. Overall, plaques exhibit nonlinear and inelastic mechanical behavior, although geometry and material properties are not well known. The histomorphological composition is critical in determining the plaque's mechanical response. Finite element approximations have been used to study the stresses developed in the diseased vessel; however, material properties are a critical component of a finite element analysis: the predictive capabilities depend on how accurately the material is modeled. When more information on plaque behavior is generated through careful and extensive experimental investigations, better models will be constructed to more accurately predict plaque responses. As the biomechanics community learns about plaque mechanics, we can use the knowledge to enhance the reliability of interventional procedures.